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FIG.4

WP LIST TABLE 220

WPBOXID | WP NAME | REVISION AP,E?E(\;/AL

A_1.1.txt 1.1 0
A_1.2.1xt 1.2 0

400-1 — WPBOX1
A_1.3.txt 13 0
A_1.4.txt 14 1
B_1.0.xIs 1.0 0
B_1.1.xls 11 0

400-2 — WPBOX2
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FIG.8 700
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FIG.9 700

WPBOX LIST SCREEN

0O MODEL XX YEAR MODEL BRAZIL SPECIFICATION 2011/11/1 TO 2012/11/31

NBE

00 MODEL
WPBOX1
N
PROJECT PLAN -}
—R1
RD (Requirements Definition)
CONCEPT DEFINITION | tmm——
WPBOX2
DESIGN DEFINITION F—WPBOX3
Ul (User Interface)
/WPBOX4
SYSTEM DESIGN
/WPBOXS
B1 B2
HARDWARE DESIGN Vs yZ
/WPBOXG SET I DELETE I
SOFTWARE DESIGN
—§
v




U.S. Patent Nov. 3, 2015 Sheet 9 of 19 US 9,177,276 B2

1001 1002 100
FIRST /
RECORDING UNIT
1003 1004 1005
o ~ =
RECEIVING DETECTING IDENTIFYING SECOND
UNIT UNIT UNIT RECORDING UNIT
1006 1007
z =
SEARCHING
N7 OUTPUT UNIT
WPBOX1 WPBOX2
[ A1t WP
[ At2mxt Htwe2
[ A13tmt  Htwes
MA)[ A14bt  Hiwpa
WP CREATION
WPBOX1 WPBOX2
A1t WPt |[[ B1.0xs  H—WPS
[ At2wxt  Hiwe2 B1.1.xls (AN
] \
A3t HTWP3 Wee
MBI A 14t HTwWP4

WP CREATION



U.S. Patent

US 9,177,276 B2

Nov. 3, 2015 Sheet 10 of 19
R1
yi
WPBOXT  J——[ WPBOXZ
/’WPS
[ A1t [twe1 |{| B_1.0xls
[ At2a hrwe2 || Bt1xs |(A)
| \
| A 13txt HTWP3 Wes M
M+A)| A 14t HHWP4
WPBOX RELATION SETTING
FIG.12A
R1
wrBoxT Je—L—[ WrBOXZ
/'WPS
[ A14txt Htwp1 ||| B_1.0xls
[ At2xe Hrwe2 [ B 1ixs |(B)
\
[ A 13t I\>/<\ Wes M
MT(A)| A 14t M| WP3 1
I
{
I
WPa WP RELATION SETTING
R1
WPBOX1 |« [ wrBoX?
|_{WP5
[ A1atxt Hfwp1 ||| B_1.0xls | W6
[ Aat126¢ Ftwpz W B axs M1
[ A13xt N >/<| B_1.2xs_|(AHM
M+@[ Ataxt M wes [ wer
yi
A
|
WP4 WP CREATION



U.S. Patent Nov. 3, 2015 Sheet 11 of 19 US 9,177,276 B2
FIG.12C
R1 W:PS
/' 7
WPBOX1 - [ wpPBOX2 /
" f /WP6
L Attt rwet) [ B 10xs ||/
[ At2ot fwez |y B11ds ]
IEENEN v B_1.2.xIs I(&\
- N ~
MHA)| , atant BPSO (T2 wer ‘M
|
WPa WP RELATION SETTING
FIG.13A
WPBOX RELATION  f—11¢
TABLE
LOGICAL
WPBOX | wPBOXID | WPBOXID
RELATION D | (PARENT) | (cHiLD) | DELETION
FIG.13B
LOGICAL
WPBOX | WPBOXID | WPBOXID
RELATIONID | (PARENT) | (CHILD) | DPELETION




US 9,177,276 B2

Sheet 12 of 19

Nov. 3, 2015

U.S. Patent

Z-00¥L —
L-00¥L —] 0 Ll vl ZX0g9dM 1XOg9dM L
OVv14 NOIL313a (@HD) (LN3¥HVd) (@1HD) (LN3HVJ) Ql
WOI901 NOISIASY | NOISIAY | QiXOogdM | aIiXO8dM | NOILV13H dM
L-00%7 ) —

9v14 NOIL313a (@UHD) (LN3HVd) (@HD) (IN3HVd)
WOID01 NOISIASY | NOISIAIY | aIXOgdM | aiXogadMm | NOILYI3™ dM
ov14 NOIL313a (@HD) (IN3YVd) (@HD) (LN3NXVJ) al
IWVOI9071 NOISIATY | NOISIA3Y | aIXOog9dM | aiXOgdM | NOILV13H dM
0zZL 3719v.L NOILVYI3H dM _




US 9,177,276 B2

Sheet 13 of 19

Nov. 3, 2015

U.S. Patent

ONIL13S NOILVITH dM

ZdM
AN

LdM

AN
(W) _sxovE | A W worv _<w/
XOHdM __[+——> _ IXOBIM
1y :
aslold

ONIL13S NOILV13H XOddM

LdM
AN
| oLV _<V/
CXO8dM __[+—7—]  1XO8IM
i ;
dg19ld

NOILYIHO dM
ZdM LdM
N\ AN
[ sxora | BT (O
™~
ZX0g9dM - 7 > LXOSdM W
1 ]
o461 9Ol
NOILY3HO dM
LdM
AN
[ wWorv (W
ZXO8dM IXO8dM
VGl Old



US 9,177,276 B2

Sheet 14 of 19

Nov. 3, 2015

U.S. Patent

1-0091 —

zom_vﬁm__mo (@1HD) (INIHVd) (@QUHD) (IN3YVd) al
NOISIAIY NOISIAIY aixogdm QIX0gdM | NOILY13d dM
VIOID0T
zom_umﬂmo (@IHD) (LN3YVd) (@HD) (LN3INVA) al
NOISIAIY NOISIA3Y Qixogdm axogadm | NOILYI3H dMm
IWIID01
0zl 379V.L NOILY13H dM _

V9l Old




US 9,177,276 B2

Sheet 15 of 19

Nov. 3, 2015

U.S. Patent

ONILLIS NOLLVY13H dM

Nn_b> L _‘n_b>
WA ko e kW worv ] <V/F
ZX09dm - 7 > IXO9dM W
1 .
aszl sl4
NOILVIHO dM
LdM
[ OV B[O}
™~
ZX0g9dM - 7 - 1XO9dM W
[4
RY .
a1 9l

NOILVIHO dM
ZdM LdM
AN AN
[ sxo1 @ | [ w0V W)
ZX08dM [+ I XO8dM
1y :
VAR

ONILLIS NOILVI3Y XOddM

ZX0ddM

[ 1

1 XO"dM

3=

V.19l




U.S. Patent

US 9,177,276 B2

Nov. 3, 2015 Sheet 16 of 19
SEARCH 1800
RESULTS LIST

DATE OF
WP NAME WPBOXID CREATOR STORAGE

] SUZUKI
1800-1 A_1.4txt WPBOX1 ICHIRO 2011/11/30

] YAMADA
1800-2 B_1.1.xis WPBOX2 TARO 2011/12/15

] YAMADA
1800-3 B_1.2.xls WPBOX2 TARO 2011/12/24




U.S. Patent Nov. 3, 2015 Sheet 17 of 19 US 9,177,276 B2

START
S1901
HAS LATEST WP NO
BEEN APPROVED?
» YES 51902
P

SEARCH FOR WPBOX RELATION
INFORMATION

HAS WPBOX
RELATION INFORMATION BEEN
RETRIEVED?

IDENTIFY SECOND WPBOX ASSOCIATED WITH
FIRST WPBOX

WP STORED IN
SECOND WPBOX?

S1/906
IDENTIFY LATEST WP IN SECOND WPBOX

APPROVED?

$1908 {
Pt y

I RECORD RELATICN INFORMATION I END




U.S. Patent Nov. 3, 2015 Sheet 18 of 19 US 9,177,276 B2

FIG.20

START

S2001

HAS WPBOX
RELATION INFORMATION BEEN
RECORDED?

33002
IDENTIFY FIRST WPBOX AND SECOND WPBOX

WP STORED
IN FIRST WPBOX?

IDENTIFY LATEST WP IN FIRST WPBOX

APPROVED?

WP STORED IN
SECOND WPBOX?

IDENTIFY LATEST WP IN SECOND WPBOX

S2008

APPROVED?

YES S2009
e

| RECORD WP RELATION INFORMATION I

Yy

END




U.S. Patent Nov. 3, 2015

FIG.21

Sheet 19 of 19

US 9,177,276 B2

START

HAS WP
UNDER TEST BEEN
DESIGNATED?

YES  $2102

RECORD INTO SEARCH RESULTS
LIST

- 52103

SEARCH FOR WP RELATION
INFORMATION

HAS RELATION
INFORMATION BEEN
RETRIEVED?

YES S2105

NO

IDENTIFY WP ASSOCIATED WITH WP
UNDER TEST

‘ 52107

RECORD INTO THE SEARCH

RESULTS LIST

OUTPUT SEARCH RESULTS
LIST




US 9,177,276 B2

1

DATA ASSOCIATION PROCESS, DATA
ASSOCIATION METHOD, AND DATA
ASSOCIATION APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is based upon and claims the benefit of
priority of the prior Japanese Patent Application No. 2011-
239735, filed on Oct. 31, 2011, the entire contents of which
are incorporated herein by reference.

FIELD

The embodiment discussed herein is related to an associa-
tion method and an association apparatus.

BACKGROUND

In the development of a product for mass production, when
the product in the design stage passes through various types of
testing and enters the mass production system, the drawings
and materials related to the product are fixed as a work prod-
uct (WP) in relation to the product under mass production,
that is to say, in relation to the current product. A base line is
set for the fixed WP, and when revising a WP that has a set
base line, management is performed in relation to the details
of'any change, the reason for the change, the party approving
the change, and the relevant dates for the change, and the like.

Furthermore, when some kind of change in the specifica-
tion of a product under mass production is required conse-
quent to, for example, a recall and the WP is revised, whether
other components are affected by the change of the specifi-
cation is investigated. Therefore, it is important to maintain
information that identifies other WPs that are associated with
a given WP in a system.

Related prior art includes proposals to improve the reliabil-
ity of a specification and improve production characteristics
in the production operations for a specification for new soft-
ware using previously prepared software specifications (for
example, refer to Japanese Laid-Open Patent Publication No.
H8-147152). Furthermore, there is a technique of supporting
the development of request description documents describing
the software requests, the design model prepared on the basis
of the requests description documents, and the deliverables
which are the program codes prepared from the design model
(for example, refer to Japanese Laid-Open Patent Publication
No. 2007-122135).

However, the prior art techniques have a problem in that,
when a new WP is prepared, the operation load is increased in
relation to operations for association of WPs since the asso-
ciation of the new WP to another WP that is associated with
the new WP has been performed manually.

SUMMARY

According to an aspect of an embodiment, a computer-
readable recording medium stores a program causing a com-
puter to execute an association process that includes identi-
fying a second storage location associated with a first storage
location by referring to a memory unit configured to store
storage location association information indicating relevance
between the first storage location and the second storage
location where data prepared at a second operation stage
associated with a first operation stage is stored. The second
storage location is identified when new data is stored to the
first storage location where data prepared at the first operation
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2

stage among multiple stages for manufacture of a product is
stored. The association process further includes creating and
recording in the memory unit, data association information
indicating the relevance between the new data stored in the
first storage location and the latest data among the data that is
stored in the second storage location.

The object and advantages of the invention will be realized
and attained by means of the elements and combinations
particularly pointed out in the claims.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are not restrictive of the invention.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 depicts an example of an association method
according to an embodiment;

FIG. 2 depicts a system configuration example of a system
200,

FIG. 3 is a block diagram of a hardware configuration of a
computer according to the embodiment;

FIG. 4 depicts an example of details of the contents ofa WP
list table 220,

FIG. 5 depicts a data structure example of a WPBOX
relation table 110;

FIG. 6 depicts a data structure example of a WP relation
table 120;

FIGS. 7, 8, and 9 depict an example of a screen of a
WPBOX list screen;

FIG. 10 is a block diagram depicting an example of a
functional structure of an association apparatus 100;

FIGS. 11A, 11B, 11C, 12A, 12B, and 12C depict a first
example of setting of relations between WPBOXs and
between WPs;

FIGS. 13 A and 13B depict an example of transition of the
contents in the WPBOX relation table 110;

FIGS. 14A, 14B, and 14C are diagrams depicting an
example of transition of the contents in the WP relation table
120;

FIGS. 15A,15B, 15C, and 15D depict a second example of
setting of relations between WPBOXs and between WPs;

FIGS. 16A and 16B are diagrams depicting an example of
the transition of the contents in the WP relation table 120;

FIGS. 17A, 17B, 17C, and 17D depict a third example of
setting of a WPBOX and WP relation;

FIG. 18 depicts an example of a search results list;

FIG. 19 is a flowchart depicting an example of the first
association processing sequence of the association apparatus
100;

FIG. 20 is a flowchart depicting an example of a second
association processing sequence of the association apparatus
100; and

FIG. 21 is a flowchart depicting an example of a searching
process sequence of the association apparatus 100.

DESCRIPTION OF EMBODIMENTS

Preferred embodiments of the present invention will be
explained with reference to the accompanying drawings.

FIG. 1 depicts an example of an association method
according to an embodiment. In FIG. 1, an association appa-
ratus 100 is a computer configured to perform an association
between data. The association apparatus 100 includes a
WPBOX relation table 110 and a WP relation table 120.

As used herein, the WPBOX (work product BOX) 101 is a
storage location for the WP prepared at a first operation stage.
The WPBOX 102 is a storage location for the WP prepared at
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a second operation stage. For example, the WPBOX 101 and
102 are memory spaces of folders or directories, where the
WP prepared at each operation stage is stored.

An operation stage means, for example, any operation
stage related to design and manufacture of a development
object. An automobile is an example of a product that is a
development object. Specific examples of an operation stage
include, for example, a project planning stage in the develop-
ment of an automobile, a requirements definition stage, a
specification definition stage, a system design stage, a hard-
ware/software design stage, a hardware/software manufac-
turing stage, a hardware/software verification stage, and a
safety verification stage for the overall automobile, and the
like.

A WP is data that expresses the deliverables of the opera-
tions performed at each operation stage, and for example, is
electronic data of documents, figures or tables. Examples of a
WP include project planning document data in the develop-
ment of an automobile, project participation member table
data, requirement definition document data, specification
definition document data, and product design figure data, and
the like.

Here, it is assumed that a first operation stage has relevance
to a second operation stage. For example, the first and the
second operation stages have a relationship of an upstream
stage and a downstream stage. Therefore, when a WP pre-
pared at a first operation stage is changed, the WP prepared at
the second operation stage may also change. For example, the
WPs prepared at the first and the second operation stages have
an input and output relationship or an inclusion relationship
such as abstract information and detailed information.

At each operation stage, operation personnel often prepare
a WP on the basis of trial and error, and change the WP
through repeated revisions. Furthermore, a WP may be
changed consequent to changes in the requirements or speci-
fication during development of the product, a bug occurring at
the verification stage, a defect found in the product, or the
like.

Since changes to another WP may be required consequent
to changing a given WP, the range of any effect is identified by
referring to the relationship between the WPs. In other words,
it is important to maintain information identifying the rel-
evance between the WPs in the system.

Thus, in the embodiment, each time when a WP in a given
WPBOX is revised, association of the latest WP ina WPBOX
associated with the given WPBOX having the revised WP is
performed so that the operation load for associating the WPs
can be reduced compared to manually associating the WPs.
An example of the association procedure performed by the
association apparatus 100 according to the embodiment will
be described below.

(1) In FIG. 1, the association apparatus 100 detects that the
new WP is stored in the WPBOX 101. “WP1_1.0” is stored
as a new WP in the WPBOX 101. The “1.0” in “WP1_1.0”
designates the revision number of “WP1”.

(2) When the new WP is stored in the WPBOX 101, the
association apparatus 100 identifies a WPBOX 102 associ-
ated with the WPBOX 101 by referring to a WPBOX relation
table 110. The WPBOX relation table 110 is a memory unit
configured to store relation information indicating the rel-
evance between the WPBOX 101 and WPBOX 102.

(3) The association apparatus 100 creates relation informa-
tion indicating the relevance between the new WP stored in
the WPBOX 101 and the latest WP among the WPs that are
stored in the WPBOX 102, and records the information into
the WP relation table 120. The WP relation table 120 is a
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memory unit configured to store relation information indicat-
ing the relevance between WPs.

The latest WP that is stored in the WPBOX 102 has the
latest revision number, “WP2__1.1”. For this reason, relation
information is created indicating the relevance between the
“WP1_1.0” stored in the WPBOX 101 and “WP2_1.17
stored in the WPBOX 102, and is recorded into the WP
relation table 120.

(4) The association apparatus 100 detects that a new WP is
stored in the WPBOX 101. “WP1__1.1"is stored asanew WP
in the WPBOX 101. (5) When the new WP is stored in the
WPBOX 101, the association apparatus 100 identifies a
WPBOX 102 associated with the WPBOX 101 by referring to
the WPBOX relation table 110.

(6) The association apparatus 100 creates relation informa-
tion indicating the relevance between the new WP stored in
the WPBOX 101 and the latest WP among the WPs that are
stored in the WPBOX 102, and records the information into
the WP relation table 120. Here, relation information is cre-
ated indicating the relevance between the “WP1__1.1” stored
in the WPBOX 101 and “WP2_ 1.1” stored in the WPBOX
102, and is recorded to the WP relation table 120.

(7) The association apparatus 100 detects that a new WP is
stored in the WPBOX 102. “WP2__1.2” is stored as anew WP
in the WPBOX 102. (8) When the new WP is stored in the
WPBOX 102, the association apparatus 100 identifies a
WPBOX 101 associated with the WPBOX 102 by referring to
the WPBOX relation table 110.

(9) The association apparatus 100 creates relation informa-
tion indicating the relevance between the new WP stored in
the WPBOX 102 and the latest WP among the WPs that are
stored in the WPBOX 101, and records the information to the
WP relation table 120. Here, relation information is created
indicating the relevance between the “WP2_ 1.2” stored in
the WPBOX 102 and “WP1__1.1” stored in the WPBOX 101,
and is recorded in the WP relation table 120.

As described, according to this association method, each
time when a WP in one of the associated WPBOXs 101, 102
is revised, association of the revised WP with the latest WP in
the other WPBOX can be performed. Consequently, the
manual operation load for associating the WPs when revising
a WP can be reduced. Furthermore, since the association
between WPs is performed automatically even when frequent
revisions are performed on a WP, it is possible to prevent a
mistake of forgetting to perform the association operation
between WPs.

Next, a system configuration example of a system 200
according to the embodiment will be described. FIG. 2
depicts a system configuration example of a system 200. In
FIG. 2, the system 200 includes an association apparatus 100
and multiple client apparatuses 201 (three in the figure). In the
system 200, the association apparatus 100 and the client
apparatus 201 are connected via a cable or wireless network
210. The network 210 is for example the Internet, a local area
network (LAN), a wide area network (WAN), or the like.

The association apparatus 100 is a computer that includes
a WP list table 220 and executes integral management of the
WPs prepared in each client apparatus 201. The association
apparatus 100 includes the WPBOX relation table 110 and
manages relation information indicating the relevance
between WPBOXs. The association apparatus 100 includes
the WP relation table 120 and manages relation information
indicating the relevance between WPs. The various tables
110, 120, 220 will be described below in detail with reference
to FIG. 4 to FIG. 6.

The client apparatus 201 is a personal computer or a note-
book personal computer used by a user of the system 200. The
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user for example is a developer, designer, or approving party
who participates in the automobile development project. The
user, for example, can use the client apparatus 201 to prepare,
change, and approve the WP.

A hardware configuration example of the association appa-
ratus 100 and the client apparatuses 201 depicted in FIG. 2
will be described. In the description, the association appara-
tus 100 and the client apparatuses 201 are referred to as
simply, “computer”.

FIG. 3 is a block diagram of a hardware configuration of a
computer according to the embodiment. As depicted in FIG.
3, the computer includes a central processing unit (CPU) 301,
read-only memory (ROM) 302, random access memory
(RAM) 303, a magnetic disk drive 304, a magnetic disk 305,
an optical disk drive 306, an optical disk 307, an interface
(I/F) 308, a display 309, a keyboard 310, and a mouse 311,
respectively connected by a bus 300.

The CPU 301 governs overall control of the computer. The
ROM 302 stores therein programs such as a boot program.
The RAM 303 is used as a work area of the CPU 301. The
magnetic disk drive 304, under the control of the CPU 301,
controls the reading and writing of data with respect to the
magnetic disk 305. The magnetic disk 305 stores therein data
written under control of the magnetic disk drive 304.

The optical disk drive 306, under the control of the CPU
301, controls the reading and writing of data with respect to
the optical disk 307. The optical disk 307 stores therein data
written under control of the optical disk drive 306, the data
being read by a computer.

The I/F 308 is connected to the network 210 such as a LAN,
a WAN; and the Internet through a communication line and is
connected to other apparatuses through the network 210. The
I/F 308 administers an internal interface with the network 210
and controls the input/output of data from/to external appa-
ratuses. For example, a modem or a LAN adaptor may be
employed as the I/F 308.

The display 309 displays, for example, data such as text,
images, functional information, etc., in addition to a cursor,
icons, and/or tool boxes. A cathode ray tube (CRT), a thin-
film-transistor (TFT) liquid crystal display, a plasma display,
etc., may be employed as the display 309.

The keyboard 310 includes, for example, keys for inputting
letters, numerals, and various instructions and performs the
input of data. Alternatively, a touch-panel-type input pad or
numeric keypad, etc. may be adopted. The mouse 311 is used
to move the cursor, select a region, or move and change the
size of windows. A track ball or a joy stick may be adopted
provided each respectively has a function similar to a pointing
device.

Of the constituent portions described above, the associa-
tion apparatus 100 does not necessarily include the optical
disk drive 306, the optical disk 307, the display 309, the
keyboard 310, the mouse 311, or the like.

Next, the details of the contents of the WP list table 220 will
be described. The WP list table 220 for example is realized by
a memory device such as the RAM 303, the magnetic disk
305, or the optical disk 307 of the association apparatus 100
as depicted in FIG. 3.

FIG. 4 depicts an example of the details of the contents of
the WP list table 220. In FIG. 4, the WP list table 220 includes
WPBOXID, WP name, revision, and approval flag fields.
Information is entered into each field, thereby storing the WP
list information (WP list information 400-1, 400-2) for each
WPBOX as a record.

The WPBOXID is an identifier for the WPBOX. Each
WPBOX for example is realized by a memory device such as
the RAM 303, the magnetic disk 305, or the optical disk 307
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of'the association apparatus 100. The WP name is the name of
the WP. The file name of the WP may be used for example as
the name of the WP. The revision is the revision number ofthe
WP. The approval flag is the flag that indicates whether the
WP has already been approved. The approval flag has a value
of “0” in an initial state. The approval flag changes from “0”
to “1” when the WP is approved.

Taking the WP list information 400-1 as an example, for
each WP indicated in the WPBOX 1, the WP name, the
revision and an approval flag is indicated. For example, a
revision “1.1” and approval flag “0” of the WP having a WP
name “A__1.1.txt” are stored in the WPBOX 1. The contents
of the WP list table 220 are updated each time a new WP is
stored in a WPBOX.

The data structure of the WPBOX relation table 110 will be
described. The WPBOX relation table 110 for example is
implemented by a memory device such as the RAM 303, the
magnetic disk 305, and the optical disk 307 of the association
apparatus 100.

FIG. 5 depicts a data structure example of the WPBOX
relation table 110. In FIG. 5, the WPBOX relation table 110
includes WPBOX relation ID, WPBOXID (parent),
WPBOXID (child) and logical deletion flag fields. WPBOX
relation information is stored as a record by entering infor-
mation into each of the fields.

The WPBOX relation ID is the identifier for the relation
between WPBOXs. The WPBOXID (parent) and WPBOXID
(child) are the identifiers for the respective WPBOXs of two
associated WPBOXs. The parent and child denote the distinc-
tion between the WPBOXIDs for associated WPBOXs. The
logical deletion flag is a flag indicating whether a relation
between WPBOXs has been deleted. The logical deletion flag
has avalue of “0” when in an initial state. The logical deletion
flag changes from a value of “0” to a value of “1” when the
relation between the WPBOXs is deleted. When the respec-
tive records can be uniquely identified by combination of the
data in the WPBOXID (parent) and WPBOXID (child), data
items of the WPBOX relation ID is not required in the table as
an identifier for the WPBOX relation.

The data structure of the WP relation table 120 will be
described. The WP relation table 120 for example is imple-
mented by a memory device such as the RAM 303, the mag-
netic disk 305, and the optical disk 307 of the association
apparatus 100.

FIG. 6 depicts a data structure example of the WP relation
table 120. In FIG. 6, the WP relation table 120 includes WP
relation ID, WPBOXID (parent), WPBOXID (child), revision
(parent), revision (child) and logical deletion flag fields.
WPBOX relation information is stored as a record by setting
information to each of the fields.

The WP relation ID is the identifier for the WP relation. The
WPBOXID (parent) and WPBOXID (child) are the identifiers
for the WPBOXs that store the respective WPs of two asso-
ciated WPs. The revision (parent) is the revision number for a
WP that is stored in the WPBOXID (parent) of two associated
WPs. The revision (child) is the revision number for a WP that
is stored in the WPBOXID (child) of two associated WPs. The
logical deletion flag is a flag indicating whether a WPBOX
relation has been deleted. When the respective records can be
uniquely identified by a combination of the data in the
WPBOXID (parent), WPBOXID (child), revision (parent),
and revision (child), data items of the WP relation ID are not
required in the table as an identifier of the WP relation. Fur-
thermore, with respect to the WPBOX relation table 110
depicted in FIG. 5 and the WP relation table 120 depicted in
FIG. 6, the data items stored in both tables are stored together
in a single table.
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Next, an example of a screen of the WPBOX list screen
displayed on the display 309 of the client apparatus 201 will
be described. The client apparatus 201 can display a WPBOX
list screen on the display 309 by accessing the association
apparatus 100 through the network 210. The screen informa-
tion for the WPBOX list screen is stored in a memory device
such as the RAM 303, the magnetic disk 305, and the optical
disk 307 of the association apparatus 100.

FIGS. 7, 8, and 9 depict an example of a screen of the
WPBOX list screen. In FIG. 7, a WPBOX list screen 700 is a
screen configured to display a WPBOX (for example,
WPBOX 1 to WPBOX 6) that corresponds to each operation
stage of the operation stages related to automobile develop-
ment. The WPBOX list screen 700 displays “2011/11/1 to
2012/11/31” as the development period and “OO model xx
year model Brazil specification” as the development automo-
bile model.

In the WPBOX list screen 700, operation information is
displayed as a pop-up when the cursor C is aligned with any
of the WPBOXs by an operation input of a user using the
mouse 311 or the keyboard 310 of the client apparatus 201.
The operation information indicates the operation personnel
and the operation period of each operation stage. The method
of'displaying operation information is not limited to the use of
a pop-up display.

In the example depicted in FIG. 7, the operation informa-
tion 710 is displayed as pop-up, indicating an operation
period of “2011/11/1t0 2012/11/31” and operation personnel
as “Suzuki Ichiro” when the cursor C is aligned with the
WPBOX 1. The operation information 710 enables confirma-
tion of the operation personnel and the operation period in the
project planning stage.

Inthe WPBOX list screen 700, a WP list screen is displayed
in order to display the WP stored in the WPBOX by moving
the cursor C and double clicking any of the WPBOXs. The
WPBOX list screen may also be displayed by a single click.

In the example depicted in FIG. 8, as a result of double
clicking of the WPBOX 1, the WP list screen 810 displaying
the WP stored in the WPBOX 1 is displayed as pop-up. The
WP list screen 810 enables confirmation of the WP that is
stored in the WPBOX 1. From the WP list screen 810, a WP
that is to be changed or viewed can be selected, or a new WP
can be created and stored in the WPBOX 1. When a new WP
is stored in the WPBOX 1, for example, the WP list informa-
tion 400-1 of the WP list table 220 depicted in FIG. 4 is
updated.

In the WPBOX list screen 700, a WPBOX relation can be
set by moving the cursor C and double clicking the button B1.
For example, for example, a relation can be set between
WPBOXs by clicking the two associated WPBOXs after
clicking the button Bl. Setting of a relation between
WPBOXs may also be performed by a clicking of the button
B1 after specification of the two associated WPBOXs is input
from the user.

In the example depicted in FIG. 9, as a result of a clicking
of WPBOX 1 and WPBOX 2, arelation R1 between WPBOX
1 and WPBOX 2 is set. Thereafter, since the arrow that indi-
cates the relation R1 in the WPBOX list screen 700 is dis-
played, the user can confirm that the relation R1 is set between
WPBOX 1 and WPBOX 2.

The setting result of the WPBOX relation is sent, for
example, from the client apparatus 201 to the association
apparatus 100. The setting result includes the respective
WPBOXIDs of the two WPBOXs set in the relation.

In the WPBOX list screen 700, the WPBOX relation can be
deleted by moving the cursor C and clicking the button B2.
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For example, the WPBOX relation can be deleted by clicking
the two WPBOXSs set in the relation after clicking the button
B2.

The deletion result of the WPBOX relation, for example, is
sent from the client apparatus 201 to the association apparatus
100. The deletion result includes the respective WPBOXIDs
of the two WPBOXs for which the relation is deleted.

FIG. 10 is a block diagram depicting an example of a
functional structure of the association apparatus 100. In FIG.
10, the association apparatus 100 includes a receiving unit
1001, a first recording unit 1002, a detecting unit 1003, an
identifying unit 1004, a second recording unit 1005, a search-
ing unit 1006, and an output unit 1007. The units from the
receiving unit 1001 to the output unit 1007 serve as a control
unit. For example, for example, these functions are realized
by an execution by the CPU 301 of a program stored in a
memory device such as the ROM 302, the RAM 303, the
magnetic disk 305, the optical disk 307 of the association
apparatus 100, or by an I/F 308. Furthermore, the processing
result of each functional unit, for example, is stored in a
memory device such as the RAM 303, the magnetic disk 305,
and the optical disk 307.

The receiving unit 1001 has a function of receiving an
operation input to associate the first WPBOX with the second
WPBOX. Here, the WPBOX is a memory space correspond-
ing to any of the plurality of operation stages related to the
design or manufacture of the object of development, and is the
storage location of the WP prepared at that operation stage.

For example, the receiving unit 1001 may receive an opera-
tion input to associate the first WPBOX with the second
WPBOX by receiving the setting result of the relation
between WPBOXSs from the client apparatus 201. Further-
more, the receiving unit 1001, for example, may receive an
operation input to associate the first WPBOX with the second
WPBOX by receiving an operation input from the user via the
mouse 311 or the keyboard 310 of the association apparatus
100.

The first recording unit 1002 has a function of creating
relation information indicating the relevance between the first
WPBOX and the second WPBOX when the operation input to
associate the first WPBOX and the second WPBOX is
received. Furthermore, the first recording unit 1002 has a
function of recording the generated relation information in
the WPBOX relation table 110.

For example, the first recording unit 1002 records the rela-
tion information as a new record by entering information into
each field of the WPBOX relation table 110 by referring to the
setting result of the WPBOX relation. An example of record-
ing the relation into the WPBOX relation table 110 will be
described below with reference to FIG. 13.

The detecting unit 1003 has a function of detecting that a
new WP has been stored in the first WPBOX. For example, the
detecting unit 1003 may detect that a new WP has been stored
in the first WPBOX by receiving a storage result from the
client apparatus 201, indicating that a new WP has been
stored in the first WPBOX. Furthermore, the detecting unit
1003 may directly detect that a new WP has been stored in the
first WPBOX.

When a new WP is stored in the first WPBOX, for example,
the contents in the WP list table 220 depicted in FIG. 4 are
updated. For example, a WP name, relation and approval flag
for the new WP are entered into each field of the WP list
information corresponding to the WPBOXID of the first
WPBOX.

The identifying unit 1004 has a function of identifying the
second WPBOX that is associated with the first WPBOX, by
referring to the WPBOX relation table 110 when a new WP is
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stored in the first WPBOX. For example, the identifying unit
1004 first searches the WPBOX relation table 110, for rela-
tion information corresponding to the first WPBOX. For
example, the identifying unit 1004 searches the WPBOX
relation table 110, for relation information in which the
WPBOXID of the first WPBOX is set in the field for
WPBOXID (parent) or WPBOXID (child).

The identifying unit 1004 identifies a WPBOXID that is
different from the WPBOXID ofthe first WPBOX, among the
retrieved WPBOXIDs that are set in the field for WPBOXID
(parent) or WPBOXID (child). In this manner, the second
WPBOX associated with the first WPBOX can be identified.

The second recording unit 1005 has a function of creating
relation information indicating the relevance between the
new WP stored in the first WPBOX and the latest WP among
the WPs that are stored in the identified second WPBOX. The
second recording unit 1005 has a function of recording the
generated relation information in the WP relation table 120.

The latest WP among the WPs that are stored in the
WPBOX is for example the WP with the latest revision num-
ber or storage date in the WPBOX. For example, the second
recording unit 1005 records the relation information as a new
record by entering the information into respective fields of the
WP relation table 120. An example of recording relation
information into the WP relation table 120 will be described
below making reference to FIG. 14 and FIG. 16.

The receiving unit 1001 has a function of receiving the
approval result for the new WP that is stored in the first
WPBOX. As used herein, approval is the acknowledgment
that the details of the WP are suitable. The approval of the WP
for example is performed by a superior of the creator of the
WP.

For example, the receiving unit 1001 may receive the
approval result of the new WP from the client apparatus 201.
Furthermore, the receiving unit 1001 may receive the
approval result for the new WP by an operation input by a user
via the mouse 311 or the keyboard 310 of the association
apparatus 100.

For example, the contents of the WP list table 220 are
updated when a new WP stored in the first WPBOX is
approved. For example, the approval flag of the new WP
stored in the first WPBOX is updated from “0” to “1”.

The detecting unit 1003 has a function of detecting that the
new WP stored in the first WPBOX has been approved. For
example, for example, the detecting unit 1003 may detect that
the new WP has been approved when an approval result is
received that indicates that the new WP has been approved.

The identifying unit 1004 may identify the second
WPBOX associated with the first WPBOX by referring to the
WPBOX relation table 110 when a new WP stored in the first
WPBOX is approved. Thus, the second WPBOX associated
with the first WPBOX can be identified when the WP stored
in the first WPBOX is approved.

The second recording unit 1005 may create relation infor-
mation indicating the relevance between the new approved
WP that is stored in the first WPBOX and the latest and
approved WP among WPs stored in the second WPBOX.
Thus, the relation information for the approved WPs can be
recorded in the WP relation table 120.

The identifying unit 1004 may identify the second
WPBOX associated with the first WPBOX when the relation
information indicating the relevance between the first
WPBOX and the second WPBOX is recorded in the WPBOX
relation table 100.

The second recording unit 1005 may create relation infor-
mation indicating the relevance between the latest WP among
the WPs that are stored in the first WPBOX and the latest WP
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10
among the WPs that are stored in the second WPBOX. Thus,
the relation information between the latest WPs can be
recorded in the WP relation table 120 when the relation
between the first WPBOX and the second WPBOX is set. The
latest WP that is stored in each WPBOX can be identified
from the WP list table 220 for example.

The second recording unit 1005 may create relation infor-
mation indicating the relevance between the latest and
approved WP among the WPs that are stored in the first
WPBOX and the latest and approved WP among the WPs that
are stored in the second WPBOX. Thus, the relation informa-
tion between the latest and approved WPs can be recorded in
the WP relation table 120 when the relation between the first
WPBOX and the second WPBOX is set. The latest and
approved WP that is stored in each WPBOX can be identified
from the WP list table 220 for example.

The receiving unit 1001 has a function of receiving an
operation input designating any of the WPs stored in the first
WPBOX. The designated WP for example is a WP for which
details are changed during development, a WP in which a bug
has occurred in the verification stage, ora WP thoughtto be a
cause a defect that has been identified in a product after
manufacture.

The method of designating the WP is arbitrary. For
example, a user may designate a specific WP that is stored in
the first WPBOX, or may designate all WPs in the first
WPBOX by designating a WPBOXID. Furthermore, a user
may designate a creator of a WP so as to designate the WP
prepared by the creator.

For example, the receiving unit 1001 may receive an opera-
tion input designating any of one of the WPs in the first
WPBOX by an operation input of a user via the mouse 311 or
the keyboard 310 of the association apparatus 100. Further-
more, the receiving unit 1001 may receive the input result of
the operation input for designating any of the WPs in the first
WPBOX from the client apparatus 201.

The searching unit 1006 has a function of searching for
other WPs associated with the designated WP by referring to
the WP relation table 120 when the operation input designat-
ing a WP in the first WPBOX is received. In the following
description, the designated WP may be denoted as the “WP
under test”.

For example, the searching unit 1006 searches the WP
relation table 120 for information indicating relations with
WPs corresponding to an WP under test. For example, the
searching unit 1006 retrieves relation information in which
the WPBOXID of the first WPBOX is set to the WPBOXID
(parent) field and the revision of the WP under test is set to the
revision (parent). Then, the searching unit 1006 identifies the
WPBOX of the WPBOXID that is set to the WPBOXID
(child) field of the retrieved relation information. The search-
ing unit 1006 may identify the WP of the revision that is set to
the revision (child) field of the retrieved relation information,
among the WPs that are stored in a identified WPBOX as
another WP that is associated with the WP under test. In this
manner, other WPs that are associated with the WP under test
can be retrieved.

The searching unit 1006 may search the WP relation table
120 for relation information in which the WPBOXID of the
first WPBOX is set to the WPBOXID (child) field and the
revision of the WP under test is set to the revision (child). In
this case, the searching unit 1006 identifies the WPBOX of
the WPBOXID that is set to the WPBOXID (parent) of the
retrieved relation information. The searching unit 1006 may
identify as another WP that is associated with the WP under
test, the WP of a revision that is set to the revision (parent) of
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the retrieved relation information, among the WPs that are
stored in the identified WPBOX.

The searching unit 1006 may use a retrieved WP as the WP
under test and refer to the WP relation table 120, so as to
search for another WP that is associated with the WP under
test. In this manner, it is possible to search for a WP that is
directly or indirectly associated with the initially designated
WP under test.

The searching unit 1006 may repeat the search for other
WPs that are associated with the WP under test based on a
preset searching level L. As used herein, the searching level L
determines the degree of searching for a WP that is directly or
indirectly associated with the initially designated WP under
test. The searching level L. for example is stored in a memory
device of the association apparatus 100.

For example, when “L=17, the searching unit 1006 finishes
the searching process after searching for a WP that is associ-
ated with the initially designated WP under test. Furthermore,
for example, when “L.=2”, the searching unit 1006 retrieves a
WP that is associated with the initially designated WP under
test, and then ends the searching process after searching for a
WP that is associated with the retrieved WP as the WP under
test.

The same WP may be included in duplicate in the search
results. In this case, the searching unit 1006 may delete a
duplicate WP from the search results.

The output unit 1007 has a function of outputting the search
results. For example, the output unit 1007 may output a search
result list in which the WP under test and WPs that are directly
or indirectly associated with the WP under test are listed. An
example of a search results list will be described below with
reference to FIG. 18.

The form of output by the output unit 1007 may be, for
example, display on the display 309, print output to a printer
(not depicted), or transmission to the client apparatus 201 via
the I/F 308. Furthermore, data may be stored to a memory
device such as the RAM 303, the magnetic disk 305, and the
optical disk 307.

The receiving unit 1001 may receive an operation input to
delete the association between the first WPBOX and the sec-
ond WPBOX. For example, the receiving unit 1001 may
receive the operation input to delete the association between
the first WPBOX and the second WPBOX by receiving a
deletion result for the WPBOX relation from the client appa-
ratus 201. The receiving unit 1001 may receive the operation
input to delete the association between the first WPBOX and
the second WPBOX by receiving an operation input from a
user via the mouse 311 or the keyboard 310 of the association
apparatus 100.

When an operation input for deleting the association
between the first WPBOX and the second WPBOX is
received, the first recording unit 1002 may delete relation
information indicating the relevance between the first
WPBOX and the second WPBOX. For example, the first
recording unit 1002 may change the logical deletion flag for
the relation information that indicates the relevance between
the first WPBOX and the second WPBOX in the WPBOX
relation table 110 from a value of “0” to “1”".

In this manner, even when the association between the first
WPBOX and the second WPBOX is deleted, the relation
information is not deleted from the WPBOX relation table
110, and a trace of the setting of the association between the
first WPBOX and the second WPBOX remains. In other
words, after deleting the WPBOX association, WPs can be
associated based on relation information indicating the rel-
evance with the WPBOX.
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When an operation input for deleting the association
between the first WPBOX and the second WPBOX is
received, the second recording unit 1005 may delete relation
information indicating the relevance between WPs based on
the association between the first WPBOX and the second
WPBOX.

For example, the second recording unit 1005 searches the
WP relation table 110 for relation information in which
respective WPBOXIDs are set for the first and the second
WPBOX. Then, the second recording unit 1005 may change
the logical deletion flag of the searched relation information
from a value of “0” to “1”.

In this manner, even when the association between the first
WPBOX and the second WPBOX is deleted, the relation
information is not deleted from the WP relation table 120, and
atrace of the setting of the association between WPs remains.
In other words, even after deleting the WPBOX association,
another WP that is associated with the WP under test can be
searched for based on relation information indicating the
relevance between WPs.

Next, an example of a setting of relations between
WPBOXs and between WPs will be described using an
example of the WPBOX 1 and WPBOX 2. In the following
description, the term “WPk (k=1, 2, . . . ) is an identifier for a
WP used in the description in the present specification.

FIGS. 11A, 11B, 11C, 12A, 12B, and 12C depict a first
example of setting of relations between WPBOXs and
between WPs. In the figures, a WP denoted by a mark M
designates an approved WP.

In FIG. 11A, a new WP4 is created and stored in the
WPBOX 1. WP4 denotes the approved WP of the WP name
“A__1.4.txt” and revision “1.4”. Atthis point in time, since the
relation between the WPBOX s is not set, the relation between
WPs is not set.

In FIG. 11B, a new WP6 is created and stored in the
WPBOX 2. WP6 denotes the approved WP of the WP name
“B__1.1.xls” and revision “1.1”. At this point in time, since
the relation between the WPBOXs is not set, the relation
between WPs is not set.

In FIG. 11C, the relation R1 between the WPBOX 1 and
WPBOX 2 is set. As a result, relation information indicating
the relevance between the WPBOX 1 and WPBOX 2 is
recorded in the WPBOX relation table 110 by the first record-
ing unit 1002 (reference is made below to FIG. 13B).

In FIG. 12A, since the relation R1 between the WPBOX 1
and WPBOX 2 is set, the relation r1 between WP4 stored in
the WPBOX 1 and WP6 stored in the WPBOX 2 is set. WP4
is the latest and approved WP among WP1 to WP4 stored in
the WPBOX 1. WP6 is the latest and approved WP among
WPS and WP6 stored in the WPBOX 2. Consequently, rela-
tion information indicating the relevance between WP4 and
WP6 is created by the second recording unit 1005 and
recorded to the WP relation table 120 (reference is made
below to FIG. 14B).

InFIG. 12B, anew WP7 is created and WP7 is stored in the
WPBOX 2. WP7 is the approved WP of the WP name
“B__1.2.xls” and revision “1.2”.

In FIG. 12C, since WP7 stored in WPBOX 2 has been
approved, the relation r2 between WP4 stored in the WPBOX
1 and WP7 stored in the WPBOX 2 is set. WP4 is the latest and
approved WP among WP1 to WP4 stored in the WPBOX 1.
WP?7 is the latest and approved WP among WP5 and WP7
stored in the WPBOX 2. Consequently, relation information
indicating the relevance between WP4 and WP7 is created by
the second recording unit 1005 and recorded in the WP rela-
tion table 120 (reference is made below to FIG. 14C).
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Using FIGS. 13 A and 13B, an example of the transition of
the contents in the WPBOX relation table 110 in response to
the first example of setting will be described. FIGS. 13A and
13B depict an example of the transition of the contents in the
WPBOX relation table 110.

In FIG. 13A, relation information is not stored in the
WPBOX relation table 110. As described in FIG. 11C, a
setting of a relation R1 between WPBOX 1 and WPBOX 2 is
assumed.

In FIG. 13B, when the relation R1 between WPBOX 1 and
WPBOX 2 is set, information is set to each field in the
WPBOX relation table 110, and the relation information
1300-1 is stored as a new record. For example, “R1” is set in
the WPBOX relation ID field, “WPBOX 17 is set to the
WPBOX 1 (parent) field, “WPBOX 2” is set to the
WPBOXID (child) field, and a value of “0” is set to the logical
deletion flag.

FIGS. 14A, 14B, and 14C are diagrams depicting an
example of the transition of the contents in the WP relation
table 120.

In FIG. 14A, relation information is not stored in the WP
relation table 120. As described in FIG. 12A, a setting of a
relation r1 between WP4 and WP6 is assumed.

In FIG. 14B, when the relation r1 between WP4 and WP6
is set, information is set to each respective field in the WP
relation table 120, and the relation information 1400-1 is
stored as a new record. For example, “rl” is set in the WP
relation ID field, “WPBOX 17 is set to the WPBOX 1 (parent)
field, “WPBOX 2” is set to the WPBOXID (child) field, <“1.4”
is set to the revision (parent) field, “1.1” is set to the revision
(child) field, and a value of “0” is set to the logical deletion
flag.

As described in FIG. 12C, a setting of a relation r2 between
WP4 and WP7 is here assumed.

In FIG. 14C, when the relation r2 between WP7 and WP6
is set, information is set to each respective field in the WP
relation table 120, and the relation information 1400-2 is
stored as a new record. For example, “r2” is set in the WP
relation ID field, “WPBOX 17 is set to the WPBOX 1 (parent)
field, “WPBOX 2” is set to the WPBOXID (child) field, <“1.4”
is set to the revision (parent) field, “1.2” is set to the revision
(child) field, and a value of “0” is set to the logical deletion
flag.

When relation information 1400-2 is recorded in the WP
relation table 120, the second recording unit 1005 may delete
the relation information 1400-1 from the WP relation table
120. The relation information 1400-1 has the same combina-
tion of the WPBOXID (parent) and WPBOXID (child) as the
newly recorded relation information 1400-2. In this manner,
configuration can be such that only the latest relation infor-
mation that indicates the relevance between WPs is retained
in the WP relation table 120.

FIGS.15A,15B, 15C, and 15D depict a second example of
setting of relations between WPBOXs and between WPs.

In FIG. 15A, a new WPI is created and stored in the
WPBOX 1. WP1 denotes the approved WP of the WP name
“A__1.0.txt” and revision “1.0”. Atthis point in time, since the
relation between the WPBOXs is not set, the relation between
WPs is not set.

In FIG. 15B, the relation R1 between WPBOX 1 and
WPBOX 2 is set. Consequently, the relation information indi-
cating the relevance between WPBOX 1 and WPBOX 2 is
recorded to the WPBOX relation table 110. At this point in
time, since no WP is stored in the WPBOX 2, the WP relation
is not set.

In FIG. 15C, a new WP2 is created and stored in the
WPBOX 2. WP2 denotes the not-approved WP of the WP
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name “B__1.0.xls” and revision “1.0”. At this point in time,
since WP2 stored in WPBOX 2 is not approved, the relation
between WPs is not set.

In FIG. 15D, since WP2 stored in WPBOX 2 is approved,
the relation rl between WP1 stored in WPBOX 1 and WP2
stored in WPBOX 2 is set. Consequently, the relation infor-
mation indicating the relevance between WP1 and WP2 is
recorded to the WP relation table 120 by the second recording
unit 1005 (reference is made below to FIG. 16B).

Using FIG. 16A, 16B, an example of the transition of the
contents in the WP relation table 120 in response to the second
example of setting will be described. Description concerning
the transition of the contents in the WP relation table 120 in
response to the second example of setting is the same as the
description concerning the transition in response to the first
example of setting, and will be omitted.

FIGS. 16A and 16B are diagrams depicting an example of
the transition of the contents in the WP relation table 120. In
FIG. 168, relation information is not stored in the WP relation
table 120. As depicted in FIG. 15D, the setting of a relation rl
between WP1 and WP2 is here assumed.

In FIG. 16B, when the relation r]1 between WP1 and WP2
is set, information is set to each respective field in the WP
relation table 120, and the relation information 1600-1 is
stored as a new record. For example, “rl” is set in the WP
relation ID field, “WPBOX 17 is set to the WPBOX 1 (parent)
field, “WPBOX 2” is set to the WPBOXID (child) field, “1.0”
is set to the revision (parent) field, “1.02” is set to the revision
(child) field, and a value of “0” is set to the logical deletion
flag.

FIGS. 17A, 17B, 17C, and 17D depict a third example of
setting of a WPBOX and WP relation.

In FIG. 17A, a relation R1 between WPBOX 1 and
WPBOX 2 is set. As a result, relation information indicating
the relevance between the WPBOX 1 and WPBOX 2 is
recorded to the WPBOX relation table 110 by the first record-
ing unit 1002. At this point in time, since no WP is stored in
WPBOX 1 and 2, the WP relation is not set.

In FIG. 17B, a new WPI1 is created and stored in the
WPBOX 1. WP1 is the approved WP of the WP name
“A__1.0.txt” and revision “1.0”. At this point in time, since no
WP is stored in WPBOX 2, the WP relation is not set.

In FIG. 17C, a new WP2 is created and stored in the
WPBOX 2. WP2 is the not-approved WP of the WP name
“B_ 1.0.xls” and revision “1.0”. At this point in time, since
WP2 stored in WPBOX 2 is not approved, the WP relation is
not set.

In FIG. 17D, since WP2 stored in WPBOX 2 is approved,
the relation rl between WP1 stored in WPBOX 1 and WP2
stored in WPBOX 2 is set. Consequently, the relation infor-
mation indicating the relevance between WP1 and WP2 is
recorded in the WP relation table 120 by the second recording
unit 1005.

Description concerning the transition of the contents in the
WPBOX relation table 110 in response to the third example of
setting is the same as the description concerning the transition
in response to the first example of setting, and will be omitted.
Also, description concerning the transition of the contents in
the WP relation table 120 in response to the third example of
setting is the same as the description concerning the transition
in response to the second example of setting, and will be
omitted.

In this manner, when the WPBOX relation is set, relation
information indicating the relevance between WPBOXs is
recorded in the WPBOX relation table 110. Furthermore,
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when the WP relation is set, relation information indicating
the relevance between WPs is recorded in the WP relation
table 120.

Next, an example of a search results list that forms a list of
the WPs directly or indirectly associated with the WP under
test will be described. An example will be described in which
WP4 depicted in FIG. 12C is designated as the WP under test
to thereby describe a configuration in which another WP that
is associated with the WP under test is retrieved based on the
contents in the WP relation table 120 depicted in FIG. 14C.

FIG. 18 depicts an example of the search results list. In
FIG. 18, search results 1800-1 to 1800-3 indicating the WP
name, WPBOXID, the creator, and date of storage are indi-
cated in the search results list 1800.

The WP name is the name of the WP. The WPBOXID is the
identifier for the WPBOX that stores the WP. The creator is
the name of the WP creator. The date of storage is the date of
storage of the WP to the WPBOX. The date of storage may be
the date of final updating of the WP, or may be the date at
which the WP was approved. Data items related to the creator
or the date of storage are not necessarily required.

The search result 1800-1 is information related to WP4 that
is designated as the WP under test (refer to FIGS. 12A to
12C). For example, WP name “A_ 1.4.txt”, WPBOXID
“WPBOX 17, a creator as “Suzuki Ichiro”, and a storage date
0f “2011/11/30” are indicated.

The search results 1800-2 are information related to WP6
that is related to WP4, which is designated as the WP under
test (refer to FIGS. 12A to 12C). For example, WP name
“B__1.1xIs”, WPBOXID “WPBOX 2”, a creator as “Yamada
Taro”, and a storage date of “2011/12/15” are indicated.

The search results 1800-3 are information related to WP7
that is related to WP4, which is designated as the WP under
test (refer to FIGS. 12A to 12C). For example, WP name
“B__1.2.xlIs”, WPBOXID “WPBOX 2”, a creator as “Yamada
Taro”, and a storage date of “2011/12/24” are indicated.

According to the search results list 1800, the WP name, the
WPBOXID, the creator and the storage date can be identified
for WP4 that is designated as the WP under test. Furthermore,
according to the search results list 1800, the WP name, the
WPBOXID, the creator and the storage date can be identified
for WP6, WP7 that are associated with WP4, which is desig-
nated as the WP under test.

In this manner, the WP name, the WPBOXID, the creator
and the storage date can be identified for WP6, WP7 that may
be affected by a change to the details of WP4.

Next, a sequence of the respective processing steps of the
association apparatus 100 will be described. Firstly, a first
association processing sequence for recording relation infor-
mation indicating the relevance between WPs when the latest
WP stored in the first WPBOX 1 is approved will be
described.

FIG. 19 is a flowchart depicting an example of the first
association processing sequence of the association apparatus
100. In the flowchart in FIG. 19, firstly the identifying unit
1004 determines whether the latest WP among the WP stored
in the first WPBOX has been approved (step S1901).

The identifying unit 1004 waits for approval of the latest
WP (step S1901: NO). When the latest WP is approved (step
S1901: YES), the identifying unit 1004 searches the WPBOX
relation table 110 for WPBOX relation information corre-
sponding to the first WPBOX (step S1902).

Next, the identifying unit 1004 determines whether
WPBOX relation information corresponding to the first
WPBOX has been retrieved (step S1903). If the relation infor-
mation has been retrieved (step S1903: YES), the identifying

5

10

15

20

25

30

35

40

45

50

55

60

65

16
unit 1004 identifies the second WPBOX associated with the
first WPBOX by referring to the retrieved relation informa-
tion (step S1904).

Then, the second recording unit 1005 determines whether
a WP is stored in the identified second WPBOX (step S1905).
If no WP is stored in the second WPBOX (step S1905: NO),
the processing returns to step S1902. On the other hand, ifa
WP is stored in the second WPBOX (step S1905: YES), the
second recording unit 1005 identifies the latest WP among the
WPs that are stored in the second WPBOX (step S1906).

The second recording unit 1005 determines whether the
latest WP has been approved (step S1907). If the latest WP
has not been approved (step S1907: NO), the processing
returns to step S1902.

On the other hand, if the latest WP has been approved (step
S1907: YES), the second recording unit 1005 creates WP
relation information and records the relation information into
the WP relation table 120 (step S1908), and the processing
returns to step S1902. The relation information indicates the
relevance between the latest approved WP stored in the first
WPBOX and the latest approved WP stored in the second
WPBOX.

At step S1903, if WP relation information corresponding to
the first WPBOX is not retrieved (step S1903: NO), the series
of processing steps in the flowchart is terminated.

In this manner, when the latest WP stored in the first
WPBOX is approved, atthat time, the latest approved WP can
be associated with the latest approved WP stored in the sec-
ond WPBOX.

Although an example has been described in which relation
information indicating the relevance between WPs is
recorded when the latest WP stored in the first WPBOX is
approved, configuration is not limited hereto. For example,
relation information indicating the relevance between WPs
may be recorded when the latest WP is stored in the first
WPBOX. Alternatively, relation information indicating the
relevance between WPs may be recorded when any of the
WPs stored in the first WPBOX is approved.

Next, a second association processing sequence for record-
ing relation information indicating the relevance between
WPs when the WPBOX relation is set will be described.

FIG. 20 is a flowchart depicting an example of the second
association processing sequence of the association apparatus
100. In the flowchart depicted in FIG. 20, the identifying unit
1004 determines whether WPBOX relation information has
been recorded in the WPBOX relation table 110 (step S2001).

The identifying unit 1004 waits for recording of WPBOX
relation information (step S2001: NO). When WPBOX rela-
tion information has been recorded (step S2001: YES), the
identifying unit 1004 identifies the associated first WPBOX
and second WPBOX by referring to the recorded relation
information (step S2002).

Next, the second recording unit 1005 determines whether a
WP has been stored in the identified first WPBOX (step
S2003). If no WP has been stored in the identified first
WPBOX (step S2003: NO), the series of processing steps in
the flowchart is terminated.

On the other hand, if a WP is stored in the identified first
WPBOX (step S2003: YES), the second recording unit 1005
identifies the latest WP among the WPs stored in the first
WPBOX (step S2004). The second recording unit 1005 deter-
mines whether the latest WP has been approved (step S2005).
If the latest WP has not been approved (step S2005: NO), the
series of processing steps in the flowchart is terminated.

On the other hand, if the latest WP has been approved (step
S2005: YES), the second recording unit 1005 determines
whether a WP is stored in the identified second WPBOX (step
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S2006). If no WP is stored in the identified second WPBOX
(step S2006: NO), the series of processing steps in the flow-
chart is terminated.

On the other hand, if a WP is stored in the second WPBOX
(step S2006: YES), the second recording unit 1005 identifies
the latest WP among the WPs stored in the second WPBOX
(step S2007). The second recording unit 1005 determines
whether the latest WP has been approved (step S2008). If the
latest WP has not been approved (step S2008: NO), the series
of processing steps in the flowchart is terminated.

On the other hand, if the latest WP has been approved (step
S2008: YES), the second recording unit 1005 creates and
records into the WP relation table 120, WP relation informa-
tion (step S2009), and the series of processing steps in the
flowchart is terminated. This relation information indicates
the relevance between the latest approved WP stored in the
first WPBOX and the latest approved WP stored in the second
WPBOX.

In this manner, when the WPBOX relation is set, the latest
WP stored in one associated WPBOX can be associated with
the latest WP stored in another WPBOX.

Next, the searching process sequence for searching for
another WP that is related to the WP under test will be
described.

FIG. 21 is a flowchart depicting an example of the search-
ing process sequence of the association apparatus 100.
Firstly, the searching unit 1006 determines whether the WP
under test has been designated (step S2101). The searching
unit 1006 waits for the WP under test to be designated (step
S2101: NO).

When the WP under test has been designated (step S2101:
YES), the searching unit 1006 records the designated WP
under test to the search results list (step S2102). Next, the
searching unit 1006 searches the WP relation table 120 for
WP relation information corresponding to the WP under test
(step S2103).

Then, the searching unit 1006 determines whether relation
information has been retrieved (step S2104). If relation infor-
mation has been retrieved (step S2104: YES), a WP that is
associated with the WP under test is identified by referring to
the retrieved relation information (step S2105).

The searching unit 1006 records the identified WP into the
search results list (step S2106), and the processing returns to
step S2103. At step S2104, if relation information is not
retrieved (step S2104: NO), the output unit 1007 outputs a
search results list (step S2107), and the series of processing
steps in the flowchart is terminated.

In this manner, another WP that is associated with the WP
under test can be retrieved, and a search results list can be
output in which the retrieved WPs are listed.

When multiple WPs under test are identified, the series of
processes at step S2101 to 2107 described above may be
repeated for each WP under test by the searching unit 1006.
Furthermore, when the searching level L (2<L) is set, a WP
identified at step S2105 may be regarded as the WP under test
according to the searching level L, and the series of processes
at step S2101 to 2107 described above may be repeated recur-
sively.

As described above, according to the association apparatus
100 in the embodiment, when a new WP is stored in the first
WPBOX, the second WPBOX associated with the first
WPBOX can be identified by referring to the WPBOX rela-
tion table 110. Furthermore, according to the association
apparatus 100, relation information indicating the relevance
between the new WP stored in the first WPBOX and the latest
WP of the WPs stored in the second WPBOX can be created
and recorded in the WP relation table 120. The latest WP for
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example is the WP with the latest revision number or storage
date of the WPs stored in the WPBOX.

In this manner, each time when the new WP is stored in the
first WPBOX, the new WP can be associated with the latest
WP stored in the second WPBOX. As a result, the operation
load for manually associating WPs during a WP revision can
be reduced. Furthermore, overlooking of the association
between WPs can be prevented since, after setting the relation
between the first and the second WPBOXs, the association
between WPs is automatically performed by the association
apparatus 100.

According to the association apparatus 100, when an
operation input for association of the first WPBOX and the
second WPBOX is received, relation information indicating
the association of the first WPBOX and the second WPBOX
is created and recorded to the WPBOX relation table 110. In
this manner, a WPBOX relation can be set arbitrarily.

According to the association apparatus 100, when the latest
WP stored in the first WPBOX is approved, the second
WPBOX that is associated with the first WPBOX can be
identified by referring to the WPBOX relation table 110.
Further, according to the association apparatus 100, relation
information indicating the association of the latest approved
WP stored in the first WPBOX and the latest approved WP
stored in the second WPBOX is created and recorded to the
WP relation table 120.

In this manner, when the latest WP stored in the first
WPBOX is approved, at that time, the approved WP can be
associated with the latest approved WP stored in the second
WPBOX. As aresult, the operation load to manually associate
WPs during a WP revision can be reduced.

According to the association apparatus 100, each time
when the WPBOX relation information is recorded in the
WPBOX relation table 110, the associated first WPBOX and
second WPBOX can be identified by referring to the relation
information. Furthermore, according to the association appa-
ratus 100, relation information indicating the relevance
between the latest approved WP stored in the first WPBOX
and the latest and approved WP stored in the second WPBOX
can be created and recorded in the WP relation table 120.

In this manner, when the WPBOX relation is set, the latest
approved WP stored in one associated WPBOX can be asso-
ciated with the latest approved WP stored in another
WPBOX. As aresult, the operation load to manually associate
WPs during WPBOX relation setting can be reduced.

According to the association apparatus 100, when an
operation input is received to delete the association between
the first WPBOX and the second WPBOX, the relation infor-
mation indicating the relevance between the first WPBOX
and the second WPBOX can be deleted from the WPBOX
relation table 110. In this manner, the setting of the WPBOX
relation can be deleted.

According to the association apparatus 100, when an
operation input for designating the WP under test is received,
a WP associated with the WP under test can be retrieved by
referring to the WP relation table 120, and the search results
of the search can be outputted. In this manner, when there is
a change to the details of the WP under test, it is possible to
identify another WP that may be aftected by the change to the
details of the WP under test.

According to the association apparatus 100, a WP associ-
ated with the WP under test may be designated as the WP
under test according to a preset searching level L, and the
series of processes for searching for other related WPs may be
repeated recursively. In this manner, it is possible to search for
WPs that are directly or indirectly associated with the initially
designated WP under test. For example, a relationship
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between WPs that are prepared at respective operation stages
can be tracked across two or more operation stages during
automobile development.

The association method described in the present embodi-
ment may be implemented by executing a prepared program
on a computer such as a personal computer and a workstation.
The program is stored on a computer-readable recording
medium such as a hard disk, a flexible disk, a CD-ROM, an
MO, and a DVD, read out from the computer-readable

5

medium, and executed by the computer. The program may be 10

distributed through a network such as the Internet.

All examples and conditional language provided herein are
intended for pedagogical purposes of aiding the reader in
understanding the invention and the concepts contributed by
the inventor to further the art, and are not to be construed as
limitations to such specifically recited examples and condi-
tions, nor does the organization of such examples in the
specification relate to a showing of the superiority and infe-
riority of the invention. Although one or more embodiments
of the present invention have been described in detail, it
should be understood that the various changes, substitutions,
and alterations could be made hereto without departing from
the spirit and scope of the invention.

What is claimed is:

1. A nontransitory computer-readable recording medium
storing a program that causes a computer to execute an asso-
ciation process comprising:

identifying a second storage location associated with a first

storage location by referring to a memory configured to
store storage location association information indicating
relevance between the first storage location and the sec-
ond storage location where second data prepared at a
second operation stage associated with a first operation
stage and fourth data obtained by changing content of
the second data are stored, the second storage location
being identified when new data stored in the first storage
location, where first data prepared at the first operation
stage among a plurality of stages for manufacture of a
product and third data obtained by changing content of
the first data are stored, is approved;

identifying latest data stored in the identified second stor-

age location, and determining the latest data identified
has been approved; and

creating and recording in the memory, data association

information indicating the relevance between the new
data stored in the first storage location and the latest data
among the data that is stored in the second storage loca-
tion when the latest data has been approved.

2. The nontransitory computer-readable recording medium
according to claim 1, the process comprising:

receiving an operation input for designating any of the data

in the first storage location; and

searching for data associated with the designated data,

when the operation input for designating any of the data
is received and based on the data association informa-
tion; and

outputting search results.

3. The nontransitory computer-readable recording medium
according to claim 1, wherein

the latest data is the data with the latest revision number or

storage date among the data that is stored in the second
storage location.

4. The nontransitory computer-readable recording medium
according to claim 1, the process comprising:

receiving an operation input for deleting association

between the first storage location and the second storage
location; and
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deleting from the memory when the operation input is
received, the storage location association information
indicating the relevance between the first storage loca-
tion and the second storage location.

5. The nontransitory computer-readable recording medium

according to claim 1, the process comprising:

receiving an operation input for association of the first
storage location and the second storage location; and

creating and recording in the memory when the operation
input is received, storage location association informa-
tion indicating the relevance between the first storage
location and the second storage location.

6. The nontransitory computer-readable recording medium

according to claim 5, wherein

the identifying includes identifying the associated first
storage location and second storage location by referring
to the storage location association information, when the
storage location association information is recorded in
the memory, and

the creating and recording includes creating and recording
in the memory, the data association information indicat-
ing the relevance between latest data among the data
stored in the first storage location and the latest data
among the data that is stored in the second storage loca-
tion.

7. The nontransitory computer-readable recording medium

according to claim 6, wherein

the creating and recording includes creating and recording
in the memory, the data association information indicat-
ing the relevance between latest approved data among
the data stored in the first storage location and latest
approved data among the data that s stored in the second
storage location.

8. An association method executed by a computer, the

association method comprising:

identifying a second storage location associated with a first
storage location by referring to a memory configured to
store storage location association information indicating
relevance between the first storage location and the sec-
ond storage location where second data prepared at a
second operation stage associated with a first operation
stage and fourth data obtained by changing content of
the second data are stored, the second storage location
being identified when new data stored in the first storage
location, where first data prepared at the first operation
stage among a plurality of stages for manufacture of a
product and third data obtained by changing content of
the first data are stored, is approved;

identifying latest data stored in the identified second stor-
age location, and determining the latest data identified
has been approved; and

creating and recording in the memory, data association
information indicating the relevance between the new
data stored in the first storage location and the latest data
among the data that is stored in the second storage loca-
tion when the latest data has been approved.

9. An association apparatus comprising:

a memory to store storage location association information
indicating relevance between a first storage location
where data prepared at a first operation stage among a
plurality of stages for manufacture of a product is stored
and a second storage location where second data pre-
pared at a second operation stage associated with the
first operation stage and fourth data obtained by chang-
ing content of the second data are stored; and

a processor configured to:
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identify the second storage location associated with the
first storage location by referring to the memory when
new data stored in the first storage location is
approved,

identify latest data stored in the identified second storage
location, and determine the latest data identified has
been approved; and

create and record to the memory, data association infor-
mation indicating the relevance between the new data
stored in the first storage location and the latest data
among the data that is stored in the second storage
location when the latest data has been approved.
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